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(57) Abstract: 

PURPOSE: A servo control method of an optical 
recording player is provided to compare the size and 
phase differences between an MPP.TE(Main Beam 
PP(Push Pull)_Tracking Error) signal and an SPP.TE 
(Side Beam PP). to vary a gain value of the SPP^TE 
signal, and to generate a DPP_TE{Differential PP) 
signal, thereby generating a tracking error signal. 

constitution: An MPP.TE signal generator(401 ) 
generates an MPP.TE signal. The first LPF(402) 

performs a low pass filtering for the MPP.TE signal. | 

An MTZC(Main beam Track Zero Crossing] signal generator(403) detects a peak-to-peak voltage and a 
zero cross signal of the filtered MPP.TE signal. An SPP.TE signal generator(404) generates an SPP-TE 
signal. The second LPF(405) performs a low pass filtering for the SPP-TE signal. An STZC signal 
generator(406) delects a peak-to-peak voltage and a zero cross signal of the SPP-.TE signal. A control 
signal generator(407) detects the size and phase differences of the MPP.TE signal and the SPP-TE signal, 
to decide a servo control method, and outputs a control signal, then decides a gain multiplied to the 
SPP_TE signal. A switch(408) selectively outputs the SPP_TE signal or a zero value. A gain controller(409) 
varies a gain of the SPP.TE signal. A TE signal generator(4l0) finds a difference between the SPP»TE 
signal and the MPP_TE signal output from the first LPF, and generates a tracking error signal. A signal 
shaper(411) shapes the tracking error signal, and outputs the signal to a sen^o controller(412). 
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(5<) a 7ig agTisi Aia am 



noil 5^1^ 22gAi, mt\ If agP|2J gfe! aS^WHIAl g^E(^ 271 ^SE^ MPP TE 

01 SPPJE iyS2J >1|0| 2^(k)l ')Mk\^ ^ ^91 7he& ^2) 2^(k)M ^§uh01 DPP.TE ili&C^IWJE- 
kSPPJE)M ^5^£S/W. ill^7h ^^EfXI^ 3^0il£ ^"^^ OilEi d2l ^ ^ ££*t, 

M^! Sr^OI SS^TiU LH £l?g M^ji aS^ioraAi ^^ iIlXl2J ^tllAI^ S^Oil^ MPP If 

eii) Aiai 4t!*f£g^, ^^ mxm s^ons aissj ^ m 

MPP.TE, SPPJE, DPP.TE. 711 oj 7m 

£ 3a^ =EI £ia ^^EHOIIAI ^BB IBj aSils gltFOI £1? 3?2| (Mil MS! g»5? 

2! £3 

£ 3bS =E| aa ^EHWIAI ^gSJ M2yj£| ee* 3gA a»*toi 3^2J Oj|l fioi 

2! £9 

5 aOI S ag7l 4f(HI agas gHH THHSjog ^^Itf £3£gAI, 

(a) ^ ESH lixPhk^t.^ S^. 

(b) ^ kgtt s^acF iE|xi7^ so^^ g?, 

(c) ^ k^^^ S$^Q K|xl7^ aOj2 3^21 £3 

£ 5^ g ^^gofl [[^e Aia ?lt^ & 71^ aa7|2| qig M^£ 

£ 62] (a) LHXI (f)^ MSil iIlxl7F k^^^ g^Dil £ 5SJ 2f ^DflAl 45«£l~ dS aFS£ 

£ 72J (a) \m (f MEH El«7^ kgtf ^^EHMD SO^S £ 52J 2f ^OIIAI iSSEI^ t'2 & 

^£ 

£ 821 (a) \m (f )S eei iL|:^|7f kBt^ ^EHfiQ aOiS §?(» £ 52J 2f ^MAI 4S«EI^ i!S Eh 
§£ 



13-1 



^ 2002-^0042200 



£92] ^fi^eOI CHt^¥£SI fiS 

401 : MPP.TE 402 

403 : MTZC ilS 404 

405 : LPF 406 

407 : aOI 408 

409 : 410 

411 : dH 412 



LPF 



sTzc as^ 



DPPjE dH as^ 
AIM aoi^ 



7121 Aia aoi »Boii mi 2!oiq. 

S! QH»l7f ^S&^OI [QE^ er^?SiOi ^ ^I^QHaog 3! QIOIEil 7I€»j2 oie n 
851^ & 7I^OHa 71^ §fl7^ :?H&SLiaD. 

6^71 if 7l«DHai 7I§ ffla S^MAJ S 711 7|feM $|tB AfSEl^ & 711 DHXIl & L| 
iiB,^ 1 71^ a %SM [CfEf S]7I 2!§2| g(R0M)«3K Itl 711 7^^t^ 13(TOM)^ S "^^25 71 
1^ ^ ffl7ll 7fe*| §25 aPJI 3ggg U¥|01Sa 

017IAI, 1^ If Ql:^^^ n>,3 KGonpact Disc Read Only Memory ; CD-R0M)3f QXIl D7|fe 

Cl^a KOigltal Versatile Disc Read Only Memory ; DVD-R0t4) gOI 2i£Dl, If7ll DH^il^ l5| 
7|17^St^ SfflIM P^B (Recordable Compact Disc ; CO-R)£f l5l 711 7^fe*^ QXil Q7I^ 
□ ^3(Record&ble Digital Versatile Disc ; DVD-R) §01 SID. 

a*^, X^^l>fl «^^S|og i||:?|s j^^^j ^ UiirHS^ XH7I1 7ffet^ as?M Cl^ia (Rewritable 
Compact Disc ; CD-R!tf)2f ?;||7I1 ClXlf D7|fe □>i3(Rewri table Digital Versatile Disc ; 

DVO-RW, DVO-RAM.DVO^g) §01 

£ 1^ Ol^^t^ if P:i:3m()il OIOIEII 7ll$m, 711S aiOlEll XH^of^ if PriiB 711 ifx|2J 
^•bfsioi glESAI, ^ S,»S(ia2)^ AIM «IOi^(104)2J XHOIOIl 2i5B CHI QliOil Sif^i g^^pi 
if CI^3(101)2J d2 ^Oil ^0I?|| Sm, JEtt dH 7I1S0IIAI ^k\t\^ lOiS 1ft DAI [HE?!! 
gift.^ ^ 55Hrii OilEi d2^^ e^i^S ODBI dsSJ ?l^fl if S§7|g £iA^t^CK 

^^71 if St7l^ D4^7H2J ^ 2g :t7;hS 01^0173 2i£Dl, 2f2|°J If S^^AKHIAJ §f^(HI aiai 
S7ld5:7^ a; Aia (HIEI ««^(t03)g 

4^71 RF Si Aia OllEI M«^(I03fe ^^71 if aM7|2| ZfZfSi If SgirXHHIAl g^EI^ S7ldSg^E1 
UI0IE1 Xiai RF d2, Alfi X1101M ?ltr ±9\± DilEI(FE) d2, Oliei(TE) dH §# 2# 

□EIH, ^71 StS RF dH^ XH^l GIOIEI CISOKEAIEIAI SfM)g ^qE|J2, FL TEW 
AIM (HIE1 d2^ AIM ?3IDi^(104)g ^e^^ICK 

^71 AiM «IOI^(104)^ OIIBKFE) dHt dS «Blo^OI 5?!^ ^^ilOl.l ?iy 7§ dsP 5?|± 

AJM qi§^(105)5 g^um, M5tl?J Oia(TE) d^l dfi «£imOI Me>|g TOl «4f ^1 dSS 
MQIli AJM qil^(106)g g^tfQ. 

OIIIB, ^71 571:6 AIM ^§^(105)^ if fi|S(l02) LH2J 571:i: ^4(HI0IE11 ^^SAIliDjl ^oH if 

sis (102)1 g^ot if □>ia(ioi)7h g^isofl [c^E^ ^stp^Ei t^D. 

^71 EBHU AIM 7§^(106)^ if Sia(102) LH2J eei^ 2fi*(H|0IEll :?^A|gl)|| 2m If ^12(102) 
21 CH1?3^1 aiUl(radial) ^►t/Sg SSiQIAi if2J ?|xll ^^S^il. ri^SSl ^^ithQ. 

EtLN ^ sxig oisAj?iot 2? ^^71 eaiE aim 7§^(io7)^ ^^71 aim ?;iioi^(i04)2i 
#eoE xiioi dsg s^groh #20= eEi(io8)s :?§«oii 2j*i s sia ex-iii ssmfe a*f£s sia 

OI^AIZIQ. 

OIUB. ^^71 IF a AIM Wia a«¥(103)2F AIM XIIOI^(104)0iIAI CO, DVD ?I1B2| if P^ratHI Ah§gS 
Si^ ^649 XilOj^ g^fStog 3^Hj^ #A|-§(push-pu.ll ; PP)gi. ^^(differential phase 

detection ; DPD)g§ Oiei 2iQ. 

W7IAI, :^7I 3il^s £ 221 ^1 if 2a7|7^ 7^flOj 7Fg^F3, E 3a UiXI 3t2F ^01 gM 

$B^§ ? g(inaln beam) S^Oll \^2\ EitjUg e5 ^(slde beam) ^$1 HH^ISIH KQ. 4^ 
71 M5 IJ^ £ 3c2^ ^01 ^^^2J l/4°^§ §^(HIAI^E1 A1£ S^EH ^^^2^ HHxl£lDl SiCK 

0|[ie, M5 SI 6^7I2F i>GI BHWhS 2^ 2§ dS21 ^J^mn 21S MQ|£g^Ei2j aS:i: 

£31 fflS^7| 9|oBA10ia. ^91 £ ESI £iy ^^HOilAI ^^2^ Mii]21 esh 

gftfS) §?2J Wll MSI ESOiH, £ 3b£ =BI Eia ^^EHOflAI M5g2J 15h b^a b^^^oi LH 
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lMf£S ^ 4g^^^ 47Hy & 2g :iXKPDA,POB,PDC,PDO)g ElOl 2i£01, ^ gg 4: 

§^ ir as* :i7}2j ^^ssf t[^m zizf ^ixi^t zthsj ^ ^^KmE,PDF)g tioi m a^i 
/i, EBja Mai lyss ^pi m5 m as i^xkpde^pooihiai g^Ei£ spi iia e.ii (e-i ) aasra 

^ti. ?A|ggS if ag7|Bt & a§4iXH een g^fon 2M^^^ § gf if aS:iX}y 

ig^:dts^Ei E«iia Ma dfig agfif^ 200. 0121s mw mi e^A^Elo^ qai chm 
a^w aAi€^ a2i ^sss^h oiesf ^sjifsi ^rcBssa t&a esse at ommn 21 

a. 

aan, iDEsj n^xyy\ ?} & ag^^xHM semTii agaa ^^lu (Hia i^'S(TE)^ 001 aoi, 01 
s ±7.\mmmm)^ aoi siQg, ppbm oiisi ^^7i ^ ag^isj if ag 4: 

T^S^Et §^E|^ S7|ii2 a,b,c,cl (a*c)-(b^)§ra St <i 2!D. OIIU. ^71 & at7l7f g,^ 
t^£S 5S Cmi£E(llJ2)2| SSf aS^tg^Ei EBig (WEI >iS(«n-l2)t a 

g§tQ. ^, £ 22J ft*c7F II, b^yy \m $8&aQ. 

^91 if ag7l7f £ gem 7\^tm. IWMaIn bauD PR) Hm^^JE)^ ^71 If ag7|2J 
^ ag :4:7:h5i^E1 t^EIS S^liia a,b,c,ci (a+G)-Cb*'C)§K» St ^ SiJI, SPP(Slde beam 
PP) d3:(SPPJE)^ ^71 ^ at7|2| a5 if S§ 4:7JS^Ei gqtl^ 37ld2: eJl (e-f mOt St 
4 SiCK J9Et.^ DPP(OlfferentlM PP) >y2(DPPJE)^ MPPJE-SPPJEf hOI St 4^ SiQ. «7|A1, ^^71 If 
at7l7hif □:i32J ^^^IF "l-S ^^*^£g ^ ^^mi 4;H2] if a# 

:4iXKPDA,P0B,PDC,P0D) «>t/£S 2SmB & at :iAKllJ2)S ^«SQ3 PP ilSat MPP 

^ ns, 7ISSJ ci^ 3ii@t oi^sKN JiQta Qia ^stm, co 71^71 ^ti co-R/fws 

DPP(Dlfferential PusfiPull)@££ ODBi dS([)PPJE)t ^. if ag:&XFOflAI t 

^Eis iyst ae^gro^ MPP1I2S eoig oiia iys(f'pp-TE)g a§*fe mpp {MS(mpp,te) vo\ a 

ES ^ISEOil 2Jtf DC SaiOl ^^^tfCK 

CaEhA-1, ^^71 CO-R/RTOAi^ MPP «fA'(){IA1£j DC S« UJISOfl DPP g>^^(DPP.TE- MPPJE-SPPJE)t AH^f 

,01 MPP.ira si^m a^^^D. MPP.TBHi °jta a^a ^e^tg (hibi ds^i esei aizs ^^ihmai 
eat «i7iof7i ^isHM spp.te§ agsui, ^^7i ama spp.tem 5^gt^ n°i(km ^ 

MPP.TE2j sat fi^KW DPP eeiig oyy A!S([jppjE)t ^StfCh 

OIUH. ^91 DPP.TE AIS ^SAl ?|XI7F iJ2 ^^ BH^AI7I7I ?l*IIAi Tp/2 mm 

*fS. al^l3 &'«f5iog olx|o^ p A3 TjH^^^L S£= P^37F HgSS^gOil [QEF 

mn?y 4^ ach oi awiE niMsi aoi, if iiaei ^g, oibbi ^ssou 2j$a m mwy 
naa, SEHOfi^ ^91 spp.TE d^oii sm\^ Tuawoi iigEioi ^e? i\n?\ 

DR> WEI >^2:(DPP.TE) ^SOI XflCHS SfS^ &^g0| ao. 

^, E 42J (a) LH73 (c)^ DPP.TE ills: a§l ^ 5|S(HI CHtiAi Cl:ii3e| igi^qp^ ta ^ gs^ 
SOI if 2^71 ^»0|| aatl^ ;Hy^£g EAI1^ 2iOID. 

E 4£i (a)^ ^e? E|^|7F kWl^ E 4°J (b)^ S^SO Ma| Elxl7f gOFS 3^, £ 42i 

(c)^ S^MQF egn yo^g gop ^q^j^ otQ^ 

OIUH, E 4Hi (a) LHAI (c)£ gf siSOil CKf a AhO|^7F QMXlSt, Sat^ 2£S' £tj$HI m tl 
E B LHAI £ eei (a).(fa)^ ^7ia 2f S^Ofl atEIS MPP.TE ^ 2 SPP.TE iiS:^ D||§ aOIH 

^, E (a)2^ SOI Mei ulXI7^ S^Ofl^ W_TE <y2:2f SPP.TE aisSI gufCHOISAI 

3 371^ ^^'t^t W 4^ SID. «L^B, E 42J (b)£F SOI mxm gO^S S?CH]3 I4PP_TE dS2J 
37l2f SPP.TE 37|7^ kStf a^SCF ^OWSAI 9|^£ g^|t^7il lOJE WPl U73 Sfet & 

4^ SiO. Dh^7WS, E 42J (c)2f SOI e^il IIIX|7^ aOIS S^Oil^ MPP.TE dS^J 371^ kW*^ S 
^9} SA|Df SPP.TE 371^ k^^^ S^aCh 5}QhXiaAI MPP.TE <yS2^ SPP.TE dS2J ?I4^0I g 

2^s^?^l isge mm uxi sfei s ^ siQ. 

Ml 101, E 421 (bM SOL if|;^|7^ SOOTS if ag7IS a§£l^ 5 g2l 37l7f ^WI3 E 
tf, MPP.TE iySOil CHoH SPPJE >y22j ?|^| BEhSD. MPP.TE 61^^ SPPJE ^±9.\2i ^\^^ m\ 
7h b:St^ a^Ofl^ S^^^fXI IBOE ^0I7^ U^Efl, M?h S0^A13 IBOE ^0I7F UAI Sf3 3 g 

EDil im 18D-<^5^g ^^0I7^ BQ. 01 S?Oi! SiOiAl SPPJE ilH^l Il-I22j g?(HI ?|^;:^7^ 

180E7h £IA| Sf£ES MPP.TE ^:SL^Q □ ^ bit £ 2vo^2Q. ^, fi5 gSJ 9|^Wt SjOITgAI 
SPP.TE i!H5J S^OI SfOWTll tl3, OlS egH ;ja(HI ^^Stm 1 4^ SD. 

Otil tS, Tp/8 g£S EgH j[|js;|:?^ gOOTS 45£ $|^W^ SPP.TE 61201 S^iSei-Hg 3 371^ tJTcl 
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D^^^7^xls, Met mn7[ aoixi- S^OAE KPP.TE d^SJ g?s^ sh^wb SPP.TE t! 

SSI S^OI 5^0f;^l3AJ MPP.TEOfl Diifl SPP.TE dlS2J E'^SD. 

E&EfAi, ^01 S fiH^a SPP.TE i!Hl OlfSKM DPPJE «^B^7fl HS 

^. iax):?f go^xl7^u aoixie e bigt^ &^Efxi>fl eis ^pje ii^si s^own 

91^1 MPPJE dH2f Oi^USAJ SPPJE i!2^ OW icOI3 ^Sflg ^SS^CK 0IS?fl SSS SPP TE 
iySl OI§dH)l DPPJE dSl afitra, DPP.TE d'SWl Sa^OI &4S¥ 4^ 2iQ. 

^im m DPP.TE 211^01 a^SSFSS AIM! MCHS SSSS A1fi7f ggfS«eXI 

01, 0|g 2!tH Ma} DIHEISIOI 4^ SiCf. 

Ofl [K^ SPPjani S$flX|^ 7iie]2^(k)l 5St>£M-W, Mei 0«7f ^EWS S^OIIE OPP.TE i!27^ w 

astiEi & 71^ X84S712J Aia ;aioi &at astrw aa. 

&g *lt^ B W5 ^ 71^ ^84S7|2| AIM a^g, 21 iXKHI 

A1 gqa^ 271 ilSS^EI MPPJE SgSIIl, 6^71 & gg iT^KHIAI S^EIS 371 

M^EI SPPJE >dHl aitF^ B7(12K ^71 B^IICHIAI 2^*^ MPP.TE AiSfih SPPJE ilSfi^HI ^^fJtH 

sssm, aga ^i^^^si 37|(hi q& spp.te s^exi^ 7ii2! a(k)i 7hBeffe btosk ^7i b 

?II(H1A1 7ffft|^ TfloiSiOll SPPJE <y2l St^ ^ ^^71 MPPJE ^1^2^21 q^SW eb||) 0||a 

^71 ^\^\ 2§ 9?fl~ 4^71 MPPJE djHS^EI n I ESi} ^SS 3,^^ iy2(MTZC)l a^S^S, 4^71 
SPP.TE ilSS^EI ^2 MB} Jag id2(STZC)l ^SS^^ STflfiK 4^71 MTZC dSa^ STZC 

1 2!E illHf % ^71 ?HE dS£j A!^^^ 37l# MPPJE ilfiM SPPJE ^ih2| ^I^^TifM 

^Stfe B?1(M OI^OiTJIS 21 

^71 S§ &?tl~ 4^71 SHE ^ti-Oil 2|tB ^^El ^iSM^EI 4^71 MTZC d2°J 4^HM eE^^HDl 

4^71 at MSH^ ODEi ^12 97tl^ 4^71 STZC ^7ISt g^Sf^ 4^71 STZC Ajs^j 

^71^01 Slim S.^£9 ^i]M2^M m^t\ll. ^71^01 gg£13 491 SPPJE dSP ^^t\ 
^ B?1I2^, BTllOilAI t^tl^ dSOll 7mEIS Tflgjai ^ 491 MPPJE i^ssifoj 
7^01 EBia ojEI §e?SF^ Ol^OiXI^ f 9£S 

B a^SSJ QB S! SiSgS S^?^ ESI ^'AIOIIISJ ^A^lt.^ ^St Ifl S«i!t«il 

20IlK 

MPPJE ^iS2f as ir 

_ _ . _ . fl blIilt^ w SPPJE dS: 

2J Tiieil imk\3\ DPPJE 45^^^£S;fl, MSj il|x|7h M^n^ S^E MS^ia OilEI d^7^ ^ 

E 5^ g SSWl cue Aia ^lOll & 7I§ Xlia7|2J §^ESA1, If SS7I2J If 2§ 
:fc;^^g^E1 g€^£l^ 371 AiSg Olisra MPPa£g eetig ajg ii!S(MPP.TE)l 45«S^^ J4PPJE dS 
A|^^(40l), ^71 MPPJE dHl IiH:6 ilElgSf^ ?3I I LPF(402), 491 EH^ ^'ElUSj MPP TE 

ina-^ Eia ss^cmpp vpp)2^ ;^iiM 3g>i ^i^^ seoFb mtzc >ys ^g^(403), ^71 if'g 

17|Sj ^2 if 3t rJiXFM^EI te^£l^ S7I AjSl OI§i&^01 SPPa££ MQJil OflEI dH(SPP TE)^ 
45«§h^ SPPJE d'S 4S^^(404), ^71 SPPJE >ySl SB:i BEIH^fe fll 2 LPF(405). 491 
fiB^ lEiSE! SPPJE d'HSJ mH -Sg/C^ Vpp)3r^M 3Mi Stof- STZC ^ 

«^(406), 491 MPP.TE dS2J 1113-^ Sgf.(MPP Vpp)nh ^£ yH(MTZC), 3EjI2 49| SPP TE 

AISSJ EIH-^-EIH Sg|(SPP Vpp)]U SIM i!2(STZC)M^E1 MPPJE >ii22f SPP TE >ilS:2h2j'a 

71 51 ^^I4^?:H gg§l01 AiM »10i ^^^^ ^§uH2 30ll EOi ;^itOi ^21 S^§IDI. Et^ SPPJE ais 
(HI SoiT]^ ?il£!(k)l Igthe XDDi ds: ^^¥(407), 491 JflOi i!2 ag^(4(j7)0| jj|Q| A,gQ|, [p. 

^?I§£|Oi 491 ?3] 2 LPF(405)DflAl 1^2)^ SPPJE ^jS E^ «lM2!g i!^^ t^Sfe 
:i^§^(40B), -^71 «101 {^12 45«J^(407)2J iWOl AjSOil C&EF A?iS^(4ro)l l&fl l^^EI^ aiSSJ 
?fl2!(k)t 7^«te ?iiei 5§^(409), ^71 7II2I 2§^?(4D9)l>ilAi 7I12I0I SPPJE d22h 491 Xil 

1 LPFf402)MA1 E^H^ MPPJE d£2f2| MejU OflEI Aj$(Oi|, oppjE Ajs)! ah^^^^ 

Mail/ MEI i!2 a«¥(410), ^71 «ga MaiH (WEI i!2(DP0JE)l S«tJ » AIM aiO|^(ri2 M 

ge^sh^ Ais ss^(4ii)g ^saa 

E 62J (a) LHXI (f)^ M«S K|x|7f §?(^. MPP.TE A!S2f SPPJE i!S2J ^I4W^ 180E m\ 

7^ fer.)0|J3, E 72J (a) LH73 (f)^ M^i? I|:^|7^ gOR3 MPPJE dH2^ SPPJE ^i^oj 

7F IBOESU ; 180- )0|DI. E 8°J (a) LHXI (f)^ MO; E|x|7f aOiS g^C^, 

MPP.TE i!22f SPP.TE d22J *I4^^7F ISOEaCi SfOI ; 180* <^ M 491 £ 52J 2| «(H1AI 

E 6 \m £ eOflAI (a)^ MPP.TE 4!2 ««^(401)0|IAi *5«2I^ MPP.TE d22J EfSEOIH, (b)& 
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SPP.TE a«^(404)lHlAl 45S5EJ^ SPRITE dSHJ lEf^EOILK nEIH, (c)^ ^'?\ MPP.TE ^isg^ 
El a§y ESj X-llg ag^(MTZC) 6IS0IJ1, (d)^ 6^71 SPP.TE t'H^^EI gggl eai «|£ 
HSSIXSTZC) a^fcOIDl, (e.)& ^71 (c),(d)2J MTZC ^yaSf STZC t'sl fflH ilSOICK 
(f)& 4^7ia (a) LH^ (e)2) gjlfg^Q S^!t^ DPP.TE HFSEOID. 

om SOI ;i«a B ^^ss ir ae:?i:7h e ^ ^stioi acfn :?hstrQ. 3bi3, mpp.te ai^ 

««^(401)fe E 6 LHXI £ (8)2J (a)af &0| ^^^1 S at7|2J ^ gg. ±X}g^Ei t^EI^ 

a,b.c,c^ (ft*c)-(b*c)§^Ol MPPJE ilsl w gEIXl ^fflPil ^^B 731 1 LPF(402)(HIA1 Si? 

HS:ii gEIHlKIF, fli 1 LPF(402)IHIAI 58^^ SagS MPPJE MTZC i!S 4!S^(403)g 

a^EIIZ. 691 MTZC 6!h ^^^(403)^ MPPJE 113-^ 1113 3S^(MPP Vpp)2^ 491 MPPJE 
i!22J EQl HIS aS:i AISWI/J S/£££IS MTZC ilHM E 6 LH;^ E 82i (c)2f ^| ^SShOI aOI 
dS J|-^g}^,„||g^- S MPP-TE dSl AC ^ LH^ SBIS t&OI ^ 

SPP.TE >MS ^^^(403)^ E 6 LHXI E (8)S| (b)2^ ^01 2t:?|2J 35 If iT^S 

^Ei S:7|<M2 e.fl (e-f )5f01 SPPJE ^Hf ^ gflXI M?\m ^ISfl ^ 2 LPF(405)(HI 

Ai nfl>:: gEilt^Q. X-il Z LPF(405)(HIAi HB^ lEi^S SPP TE i!2~ STZC i!H 
aS^(406)£ aqSLIH, 491 STZC {MS 4Sg^(406)^ SPPJE dSej fflH-^ 113 Sa(SPP Vpp) 
691 SPPJE ^ysej 3gx AlgOIIAI STZC {M2# E 6 LHTJ E 82J (d)2^ & 

Eil^S #EKIIii:oh3 STZC ii±7[ 45^30. 

6f7l flIOi i!2 ^S^(407)^ 691 MPPJE ilsfiF SPPJE i!22f2i 371 S ?I^?:H agtKfl SPP TE 

am sm\^ kstn Istcf. kik m iis v(407)^ ais s^fg gs4». 

S ^AIMS, 691 HIOl AI2 ^fi«(407VS MPPJE SPP.TE dSl E 6 LHT^ E 82] (e)2f 

aOI ?HE 5SmH2, n S2FS^E1 MPPJE A!H2h SPP,TE >^22J ?I6^ j^Oll 3gt^D. 

a ^^OllAI^ ^SEJ ?jtH bc^^ ^/MPP.TE {yS2^ SPPJE dH2F5i ?l6Wh S^^^l !«] 

E ?:K]IU^ 3^1 ^I6^^7^ SJDH 6H2> MPP.TE d2:2t SPPJE i!S2^2J ^|6^0| ISOESQ 371U 5r 

E 63} ^01 S5i| ic^^^ S^Dil^ E 62| (e)2f &0| ?HE >jH9f ^SEIXI ST^Q. 

OlS MPPJE AiSOil CH^a SPP.TE d22J ^6H]| BB^^;gE h£i;;gE an 180E 7:miU^ 3^01° 

s ^\^ny[ ^qh ^st^a. 3BiLh e vhf ^oi m^^ m^^i^h soi-s s^lk e 83^ it3i ssi 

7^ aCHS 2^011^ MPP.TE t^^m im SPP.TE >yH2J ?I6^0| )80E XHDPF Sr^J2 Q 37iU STTll 
^16^01 ISOESQ h£|7iU WSCK 01 S$01l^ ?I6W^ a^^thaQH S2J*}Ch 

ZIB1HS, B ^^SODAI SPPJE2J n21 Sr(k)g ^gepi *|t| a§5F^ *l6^j*= 691 ?HE 5tit^ 12^ 
S^EI 4^ 2iQ. ^, 691 E 7, E B2| (e)2h ^1 agE|3, 691 A|&^6^£J AjS 371 

oi7iAi ^7;h e.^ mxm so^s^xi aois^xii ^ ^ s^qs 69i spp.te <y27^ mpp-te iisoii ch 

$8 ^6^01 *E 5^^ hsiXI, E^ $E BBHT^Il W ^ SiQK 

imM. seii iiixi7f ir^^ 6^EHaa aoiss:^, so}a£;g£ ^71 as 24f*w ass iiiss^Ei 

MTZC iysy 6^EH1 fin eB^^ i> SiD. 

(Wit 101, E 72h ^Oh SHE 2Etm i!S£| EFOIS WXIOilAI MTZC «}0| 72^01 S^tlS 

MPPjeaO CHoH OT.TE >y22J 916^01 180jE&g b.^ 2^ ^, S^l ill«7fr 6^EHMD S0}2ai3 
59^^ 4 2iD. o^CHS, E 83^ ^01 SiiE 1^221 EFOig (HIXjOilAI MTZC a|22I ^2^0| 3 

§£ia t^»l MPPJBHI [HSB SPP.TE dS2| ^6^01 180+ ^E mE 3^ ^. Saj iDXI7^ 6»EHaQ ^ 

oiaQn SBir 4^ aa. 

^71 XllOi AIS ««¥(407)^ 2^3^ mm\ Hiai§}E^ k«l gSt^D. ^, ^6WF5H1^^ E 
7, E 82J (b)0ilAi2f gOI SPP.TE A|22i 37I7F 5rO}-73HS 01 3^(HI^ kS^l p'I*]^^ a^^HS X11CH 
a««h01 71)2.1 5§^{409)S Mqt^CK 

Is^i.S^L?'^ ^S^(407)CHlAi~ A1S M0\ ^^SIE SStHlF. ^, SSiJS OIIEI {isW DPPS£S 

4sss^0l setig Aiae ^^tiw mppsi^s ssmoi saig aism ^ti^^ ;^e g8t^D. 

21 12!^ *^ ^^^^ ^ 5TZC {ysofl ^71^01 as s^saj, oiois 




^ySS EQjg AiMl 4^t!!SF~ 2S0I Q 5LK Sl-fi, MPra£Sagt^ MajS OflEI dSS AIMP 4tg^^ 
2?0IIS taE7h °I3SW SajM i^gmE^ m w « ^ 1 s 

^ WIS, 691 5101 A|± ^S^(407)(HIAdS ^71 MTZC t^ 571011 STZC i!27^ a 7H ggEIS^Il ai3 
0ia^^H7F a§£l73 a£3 ^71 «1 2 LPF(4(5)(HIAI S^EIfe SPPJE i3^^§^E^ SIO| ai^i g 
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SPP.TE dSOII Sm DPP.TE ilS aS^(410)S tSjEip. "= ''--^ ' ' 

Wa t'Sfe MPP-TE aU. Ine, ^^?| THei 51«(409)(HIAJ kSPP TE gqETa 

DPP.TE i!2 aS¥(410)0||>y gqS|^ gajU Oj|£i ai2£ 0PP.TE(=MPP.TE-kSPP.TE)7J m. 

^71 d2 S§^(41l)& ^71 DPP.TE dS 4SS?(4IO)0||A| S^EI= Ma dS£l SiS, BWIOI 

i^AI S^EIS S7I dSS^a MPP.TE ilSS? Si § agiWHW pEI^ i^dsll 

TieiaS SISSHB DPP.TE d2(-MPP_TE-kSPP.TE)l t"Stf£SAl|, sa. ]f|f:p^ ieKqb giol^'l^ 
II Wei <M27h W ««SD. OlS oiJII, Aia7f SfgEIHS eei 0|na§ §1 ^ 2Q. 

SSf, MB! I|»7^ SM)| ^ShTiU m 2I?S Mai HSiSt^AI m^ mt\S\ mm aSHXIS 3^tHI^ 
Mpp gfijog earn Oflg) A!2f g§SH2, □ 0I2|2| S^Ofl^ DPP g^ijOM MSjiJ Ma dSl 

ga Meiu Aiai ^atf£g^, MS! mwi ^tm es^ s^oue aissj 2?s s e % S 
oi|^fip.ijH^|m8«^|axgra s ©sHj 7IS Affe^i sirsw owshs a^jwiAi a 
SSf^y* J.f^.ilJ.'*^ ^'^i™" LHS-s fssis 201 oH-iEf sqiai mm 

SJ5HJ1 §911 73 OF srtlf. 

oi a5 if asiiiWf mfltife & as^ionAi t^Ei^ S7i aism^ei Mam ooa <asi m 
g»fot MBis Adfit sf 7i« aa7i2i Aja 101 saw aoiAi, ' -"•="™'^ ° 

t^' J.r^^S^^^^WHI'*^ 371 <y2M^a Ofloi i^All MB|S Olia dS(MPP.TE)l 3§o^ 

H, a5 & iWOIAl g^EI^ 371 i!2Sl-a a2 if A|g MBJU Ma d!2(SPP TEfl I 
#ofS EfTII; 

4f7l BTllOilAi atSf frfFP.TE i!22f SPP.TE iM22f5J ?I4»*H 2t6^I3, a§a ^lfe^?:^Hf =?7|M COEf 
SPP.TE dsOil SSI^IS m 2f(k)l 7l«|Sf^ 333 

^71 Ef^MAl 7h^a= 7ll2!2fM SPP.TE dSM S*^ ^ 6f7| MPP.TE i!22^2J 3tF§ qiSKW 3© MajU 
Oia i!HM BTlll 5S«fOI 01?D|XIS 21 §g2M Sf^ if 71^ fg7l°| Aia i 

2. fll I tfOi 240IAI, ^71 ?l6f*f a§ 

^71 MPP.TE ^ySM^EI 1 1 MB! MR HM^ a!S(mtZC)1 aS«f3, fe^l SPP TE d2M^a 1 2 

MS! IS <y2(STZC)l ^SSfS BTUSK 

491 MTZC d2£h STZC dsf SSE ititf ^ 491 ?HE Stltf iil2H| Ali>^ 3711 MPP TE At2M CH 

|f SPP.TE i!2£j ^^n^ gs«^= BJjg oi^oiws 31 ^S£M «fe If 71^ m^n^ Aia »I0I 
§?t^ 3. 1 2 6fM aoiAi, 491 at bths 

491 SHE 2SfM 2JJII MfiS! 6!2M^a 4f7l NTZC a2£| 4fEHg 59«HD| MSj II|fl7f iSftt 4fEHa 
§?*f 4. 1 3 tfM SiOiAl, 491 at B?fi= 

491 °HE 5tf011 Situ i!22j A|Sf AlgMAI 4f7l NTZC d27h SfOiaw. M^e!?31 SfgisKH 

iTisf'jSffl iol\«^"^'^ sofs=w. ams^xisi atsfe as ^S£s «fe if 71^ n 

5. 1 2 5fM aOIAI, ^71 as eaig Ma i!2 BTJS 
491 STZC i.i22| ?7IS1 31S^S e>l|2f, 

ll iifh*?cl^2[ ^^^''^ »IS«S <3a! S^5h3, 57IS0I aSEIS ^71 SPP.TE i! 

^71 ETTIIMAI flai «e?E|^ A12M 7h^EIS S*f ° ^71 LIPP.TE Ai22f°] »1 5IS 

MBIS Ma i!2S g^SfS 01^0173^ 21 SS2M SfS If 71^ Xlia7|2| Aia flIOl a^g. 
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t2! J-™t?' araas size iissi 9\s^m a8«F5 as is£s *js » 

ABi5i/l=l /qS ^Ol 8fS. 
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